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HOPI KO/lOHHbl 

(57) l43o6pe7e wwe OTHOCwrcn k peMOMTM0-M30- 
• /iHuviOHHbiM p;a6oTaM o5caAMwx koaohm He4>- 

TeraadBUX cxaaxcHH ahji BOCCTaHOoneMwn 
repMCTM^HOCTvi. UcAb - noowiueMHe HaAe>»«HO' 
CTvt ycraHOBKM MeTa/i/ivi«#ecKoro n/iacTwpo 
(Mfl). B KOpnyce ycTpoi^cTea ycTaHOoy^eMbi 
aneicTpoABwraTenbc peAyi^TopoM. rwApoMacoc 
n ruApouM/imHAP c rio/ibJM nopaiHCM m iiiTO- 
KOM, PoA MP "2 Bai»y Kopnyca ycTaMoa/iCHa . 
paCKaTfwaaioma« ronOB>ca{Pr)- B hh>kh«i?i h-)c- 
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TH KOpnyCd C B03MO>KHOCTblO B3aMM0A6l^CTaviA 

c Mn pd3MemeH ynop c xcecrxo cestaaHHUM c 
HUM npiiBOAOM ero oceaoro nepeMetAeHnn. 
HaA Pr pacno/io^KeH AopHnpyioiuMfi xoHyc. 
ycraHOBneMHWft Ha mroice c BOaMOXHOcrbK) 
B3aMM0Ae>iCTBii$i c MH. ripMBOA nepeMeiAe- 
MMft ynopa Bbino/iHen s enAS A^iOOepeHuwanb- 

Horo nopUJHfl, ycTaHoe/ieMMoro b Kopnyce m 
o6pa3y)oiAero c ero creHicaMii abc KaMepw. 
0;;Ha M3 KdMep ruApaB/iuMfiCKw cenaana Kana- 

noM c no/ioCTbK) MarMeTaHWR. a Apyfa« " APy* 

rWM KflHa/lOM C nonOCTblO eC?.CU8aMMfl 

rviflpoHacoca. Me>KWCo6oi^ KaMepw copsaHbr 
KananoM c pacnonoxenrtbiM e mcm oGpeTHWM 
K/ianaMOM CO ujTOKOM. KoHyc, npoxoA« "O MD. 
Ae<t>opMMpyeT ero & unniiHAP npM>kHMaeT k 
peMOHTMpyeMOvi Tpy6e. flepeMeiAacMaa , 
Bc;i€A 3a KOHycoM Pr co3AaeT Aono/iHMTe/ib- 
Ky»o n;iacTwsecKyK> Ae4>opMauKK>. npvt aoctm- 
xehMd -eepxHero no/?o)KeHvift cbowm 
TopuoM B03AeikiCTBye'r tia ujtok Knanana, koto- 

pbiA OT.icpblBaeT AOCTyn pa60H6li ^KHA^cOCTj^ M3 

KaMepM waA nopuiMCM no xaHa/iy b nonocTb 
BcacbifiaHMs fMAPOHacoca. KoHtaKTHaw n/io- I 
lUBAb n yAep>»tweaiomee yCM/ine MP mb oeMKe 
o6caAHOM KO/iOHMbi AocTOTOMMbi A«« ero yA^p- 
xaMM9. 1 wn. 



H3o6pereHne othoc^itcm x ycrpov^icTeaM 
•/yifl pCMOHTHa-MsonflUMOHHbix pa6oi o6caA- 
HbJx KOiiOHH He<t>Tera30Bbfx ckbbxhm c ue/ibK) 

BOGCTaHOO/»eKM« MX repMeTMMMOCTM. 

Ue/ibto M3o6pe7eHHfl flB/^HCTcw noBbiiue- 
tiwe MaAft^^HOCTM ycraHOBKM MerannwHecKoro 
n/iacTWPfl. 



Ha MepTe>xe cxcMainHHO n3o6p3)KeHO 
npeA/iaracMoe yCTpo»?»CTBO af^9 peMowra o6- 
caAHOM xonoHHW. npoAonbMwi?» pa3pe3. 

6 i^/iMHAPuHecKOM Kopnyce 1 vctpomct- 
oa. cnycKaeMoro b cKB3>KMHy Ha KaGene 2. 
p3Cno/»o>KeK aneKipoABuraTenb 3 c peAy»<^0" 
pOM 4. A^yxnnyMMepHWM ruAPOHacoc 5 c eca- 



a 



CbiBax3iuviMui 6. KarnetaieibHbiMM 7 w peAy»«~ 
uwiOHHWM 8 KnanaMdMM. /mapoum/imhap 9 c 
no/)biM nopujrteM 10 qjtokom 11, AM<l)<I>epeH- 
uuid/)kHbJA nopiDCHb 12, RB/iA)Ou;iiMCfl nptiso- 
AOM oceHoro nepeMemeHMfl ynppa 13. m 

MeCJKO C HUM CBft33HMbli?». AOPHMpyiOlUIIM KO- 

Hyc 14 c iioAnpy»ciiHeHHbiMM n/iaoaioiUMMM 
n/iaujKaMM 15. pacKaxbieaiomafl ronOBKa IBM 
npoAonbHO-ro<<>pvipOBaMMwCt MCTan/iMHecKvifi 
n/iacrrwpfc> 17. Pa6oHi/ie no/iocTH ruApoMMnnM- 
Apa 9 VI no/ioro nopuiHR 10 rMApaeAMMecKw 



ca pocTynaeT d kaMepy nan AH<^<j>epeMUna/ib- 
HUM nopujueM 12 m paGoMee Aas'^enne nepea 
ynop 13 yAep^KwaaeT npoAO/ibHO-rocppuipOBaM- 
nwM Mevan/iMsecKUM nnacTwpb 17. npH 3Tom 
5 o5paTHbift Knanan 19 saKpwT. 

riocne AOCTM>Ke!iMH Heo6xoA»^woro Aao/je- 
Hwn noAnpyxMMeHMyi* aonoTMviic-nepeK/iiOMa' 
Tenb 18 nepeMecTMTCfl bhm3 ao ynopa. 
oTKpwBa« Aoctyn paeo^eM >kmakoctw no Kana- 
10 nyanoA nopiueHb 10 rwApoui^/iMHAPa 9. 

ilopHMpyiOuuMi^ KOHyc 14. npoxoA^ no 



C8<i3aHb> MexflY co6oei no KaHany a- ^epea noA- nnacTupio 17. ({.opMi^pyeT ero e MwnMHAP m 



npy>KviHeHHww 30nOTHMK-nepeKn»OH3Tenh 18, 
KaMepa, oSpaaoaaHHafl cteKKaMW xopnyca w 
Ayi(|><t>epeHUManbHbiM nopiUMeM 12, ruAPaann- 
MeCKM cBRaana no Kananyfc no/ioCTbio Hame- 

/\pyra« KBMepa. o6pa30BaHHaR creMKaMW 
Kopnyca n AM<t><|>epeKUvia/]bMbrM nopuiHeM. 



npM^MMaei k peMOHTMpyeMOi?i TpV6e. a ero 
n/iaaaJOiune nnatuKu KannGpy^oT. cosAaBas ra- 
15 paHTMpoBaHHbiw HaT«r. nepCMcmaeMafl acneA 
3a AopHnpyjoiuMM KOMycoM 14 paciOTueaio- 
u^aR ro/\oaica 16 coaAaei AononMHTenbHyK3 
nnacTMHecKyjo AetJ^opwauMko n/iacTwpp 17 no 

MaKpO- M MV1KpOHepOBMOCT«M BHyipehHej?! 



r.APaBn..ecK.c*»«3a«acnonocT.K>Bcac«Ba- 20 -creHK*. o6c«ahom KonoHM..^^^ 



HMfl fMAPOHacoca KaKanoM^ 

B AM<P<I>epeHUManbHOM noptuHe A^f cbr- 
3Mo6evix KaMep Bwno/iMeH icanan c axcvia/ibMO 
pacnono)KeKHWM o6paTHbiM K/iananoM 19 c 
BbiCTynaiomi^M M3 KOpnyca lutokom. B mcxoa* 
HOM no/io)KeHvivi K/ianan 19 saicpwT n pasAe/ifl- 
BT *caMep»J, o5pa30BaHHbie 

AM4)tj>epeHUMa/ibMWM nopajneM l2 co cieHKa- 
MMKtJipnyca. BHyrpGHMfln nonocTbycTpovicTBa 
aanonneMa- paSoMeft xwAKOCTbvo m cKOMnen- 
cwpOBaMa c BHCoiMew cKaaxviHHow cpeAOvt 
anacTvmHWM KOMneHcaiopOM 20. Aopnupyio- 
xotiyc 14 m pacKaThiaaiOtuasi ronoBKa 16 
yCxaHoaneHbi Ma komuc nonoro wroKa 1 1 . npM 
aTOM4)apKaTWBa»oiua» ro/iOBKa KMHeMaTMMe- 
CKV1 CBfl3aMa c sneicTpoABwraTe/ieM 3 sepes 
T^necKonviHacicviM Ban 21 KOpnyca. ycTaHoe- 
neiiHwfi Ha onopax KaneHwn e nonoM iutokc 1 1 . 
nopuJHe 10, CBflaaMHbiii C hmm Ban 22 m nnawe- 



cepxHOCTuw^H CJ\oii BuyipeHHeM noeepxHocTM 
n/iacTbipji 17. npui AOCTwxceHWM aepxHcro no- 
no>KeHMn AopHUpyioiuan ronoaica 16 cbowm 
TopuoM B03AeMCTByeT Ma UJTOK KJianaHa 19. 
25 KOTOpwtfi OTKpbiBaeT AOCtyn pa50Meai >KMA»tO' 
CTM M3 K3Mepw HBA /i*^^4>epeHUiia/ibHb»M nop- 
uiHeM 12 no Kanany 6 b nO/iocTb BcacwBaHMft 
rwAPOHacoca. 

B arOM no/ioxenww KOHTaxTHan nnomaAb 
30 n yAep)KMBaJOiuee ycH/iwe nnacrupR 17 wa 
cieHKe o5caAHoPi koaohhw AOCTaTOSHW fknf^ 
ero yAepxty^BaHWfl n A*^4>4>epeHUvtanbHwft nop- 
lueHb 12 BMCcre c AOpMnpynamMM KonycoM 14 
MpacKaTbiBajoiue^t ronoexoti ISnepeMecTwrcfl 
35 Bsepx. o6ecneHW8an no/iHbtii wx bwxoa m3 n/ia- 
CTUpP 17. 

Roc/ie aaoepiueHiiq paSoTbi noycTaHOBKe 
nnacTbipft 17 anextporipMBOAOM 3 o5ecneMM- 
aaeTCA bcBoSoxcAeHvie xopnyca npvi6opa ot 



Tap,iiWM peAY up 7 TpancnopTMpyeTCR Ha noaepxHocTb. 



3KCueHTpMK 23,cnyxamMPi npwBOAOM AByx 

njiyrtxepoB n^ApOHacoca 5. 

npOAOAbHo-ro4>pMpaBaMHWi?i Meran/iUMe- 
CKUM nnactbipt* 17 b TpancnopTHOM nonoxce-. 
HHH p3CnoAO)xeH MexAy. T.e. yAepxcvteaeTCfl 
AOprtMpy»OiUMM KonycoM 14 M ynopOM 13. 

J\ns^ aaxpennenuiR ycTpoAcTBa b xonoHne 
OHO cHaSxcHo ynopHwMui ujiivincaMw nnn «xo- 
pflMw {hc noxaaaHbi). 



(DopMy^a vi3o6peTeHn» 
YCTpOMCTflo AAA peMOHia o6c3ahom ko- 
45 noHHbi, Bxiiionaiomec Kopnyc, ycxaHoo/ieHHwe 

B HBM anexTponpwBOA c peAyKxopoM. rwAPO- 
Hacoc M rwAPOUvrnwHAP c ncmbiw nopiuneM w 
ujTOKOM. MeTan/iMMecKHM nnacTwpb. ycTanoa- 
neHHyio noA hmm Ha Bany xopnyca paci^aTuBa- 

^**'Ha MHTepBane npoBeAen^^ pewoHTHo- ctbi.« c MeranAMMecKUM niiaCTb.p€M ynop^oT- 



pw rviAPOHacoca 5 m oAM08peM€MKo bo epame 
Hue Mepe3 Ba/iw 21 m 22 paCKBTwaaioiuyio 
ronoexy 16. HepBOHasanbHO xopnyc 1 npi46o- 
pa 3a«xopnoaeTc« o xoAOHHe Tpy6. a 3aTeM 
pa6oHan xir^A^ocib no xana/iy^oT ruflOOMaco- 



c ynopOM npMBOAQM ero oceeoro nepeMeiue 
Hiifl M pacnonoKeHHWM hqa paCKaTweawiuett 

rO/lOBXOVi A0pHMpyi0m»4M KOHyCOM. yCTanOB' 

neHHWM MB ujToxe ruApouwnwHApa c 803mo>k- 
HocTbK> BsanMOAewcTBiift c Mera/inviMecxHM 
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nnacTkdpeM, oa/i Kopnyca KMHeMaTHi*ecKii cbr* 
aan c ane^rponpuBoaoM. np^BOA ocefioro ne- 
peM6u4eHM« ynopa Bwno/iHeH b bwac 
AM4)4>epeHUMaAi.Moro nopiuH«» ycTanoe/ieH- 
Horo B Kopnyce m depoaywiuero c ero creHica- 
MM ABC KaMepw, rviApaa/iMMecicM cBRSaHUbie 
MOKAy C060H icaHanoH c pacno/io)KeHHWM a 



MCM oSpaTHWM K/tanaHOM CO lUTOKOM. HQH 
3T0M OAHa H3 KSMCp rMApaBHMMeCKM CBflSaHa 

c noAOCTbKJ naf MeraMMfi. APyan - c nonoctbK) 
BcacwaaHwo rwAponacoca, a AopuMpyioiUMM 
KOHyc ycTaMOQ/?eM c aoSMOJ^HOcrbio osanMo- 
Ae9iCTBH« B aepxHCM nonoxcHwn co ujtokom 
o6pdTHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 11, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

• For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in tlie following manner. 
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At the interval of repair and insulalion operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16, Initially, the body, 1, of the device, is anchored in the siring of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into tlie 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibihty to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydrauhcaily 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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